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AEiSTRACT : PURPOSE: To readily and automatically carry out, subculture of microorganism, cell, etc., 

by opening and closing a flexible tube containing a culture medium packed therein with a 
number of cooks in the longitudinal direction and blending a culture medium of a 
microorganism with the new culture medium. 

CONSTITUTION: A culture medium is packed into the inside of a flexible tube 1 capable 
of sterilizing bacterium and made of flexible material having 0 2 and C0 2 permeable 
properties and the tube is fastened at the prescribed positions with a number of and 
clothing cock 2 in longitudinal direction to prepare the culture tank. Then microorganism or 
cell is cultured in the culture tank and after definite time, culture medium is blended with 
new cutture medium by moving a fastening position of cock in a state in which 
microorganism or cell is sufficiently proliferated. Thus;, new culture tank is prepared to 
automatically carry out subculture of microorganism or cell, etc. 
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Specification 

1 . Title of the Invention 

AUTOMATIC SUBCULTURING DEVICE 

2. Scope of Claims 

An automatic subculturing device for microscopic organisms or cells 
comprising a flexible tube where a culture medium is filled, and many clamp valves 
that can tighten or loosen said tube arranged in a longitudinal direction at approximate 
intervals. 



3. Detailed Description of the Invention 
[Industrial Field] 

The present invention relates to an automatic subculturing device for 
microscopic organisms or cells to be applied for an automatic successive subculturing 
device where a preliminary culturing operation is automated to secure a cell-line. 
[Related Art] 

Conventionally, microscopic organisms or cells manually cultured using a 
plastic or glass culturing container (such as pin, flask, Petri dish or tube) and a pipette. 
Since it is necessary to aseptically conduct the subculturing operation, it is normal for 
it to be conducted on a bio-clean bench. 

Heretofore there has bee no device available to automatically subculture 
microscopic organisms or cells. 
[Problem Overcome by the Invention] 

In the case of culturing microscopic organisms or cells, it is normal to repeat 
preliminary culture and subculture several times in order for it to be climatized. 
Further, in the case of cells susceptible to freezing, culturing and subculturing have 
had to be repeated for the purpose of storing strains. Because the subculture operation 
has to be conducted at a predetermined time, the burden on a researcher is great, and 
he may have to work on a weekend. Further, in the experimental universe, since the 
working time is limited, automation of test operations is essential. 

Taking technical standards into consideration, the objective of the present 
invention is to provide a device capable of automatically subculturing microscopic 
organisms or cells. 
[Problem Resolution Means] 

The present invention is an automatic subculturing device for microscopic 
organisms or cells characterized by comprising a flexible tube where a culture 
medium is filled, and many clamp valves that can tighten or loosen said tube are 
arranged in a longitudinal direction at appropriate intervals. 



[Operation] 

A tube made from a flexible material is filled with a culture medium, and 
fermenters with a constant volume by clamping the predetermined positions of the 



tube with the clamp valves, and when the microscopic organisms or cells sufficiently 
grow after a certain time period, the cock tightening positions are shifted, so the 
culture containing the grown microscopic organisms or cells and a new culture 
medium can be mixed at a constant ratio, and then new fermenters are made. 
Repeating this operation results in automatic subculturing in constant time periods. 

Since the present invention device has a simple mechanism, automation is 
easy. In addition, it is necessary to aseptically conduct this operation. With the 
present invention device, the culture will never directly make contact with the outside 
air, so the risk of contamination is less. Further, it is also possible to operate the 
device not only above the ground but also under zero gravity. 
[Embodiment] 

An embodiment of the present invention device is described hereafter with 
reference to FIG. 1. 

For a flexible tube 1, a tube made from a material that enables sterilization and 
has O2 and CO2 permeability is used. Further, since a needle needs to be stuck into 
the tube on the occasion of implantation or recovery of culture, it is preferable to 
establish an implanting/sampling port 3 where no liquid leaks even when the needle is 
stuck. Subculturing is conducted by mixing the culture and new culture medium due 
opening/closing of clamp valves 2 arranged at appropriate intervals. On this occasion, 
for a mixing ratio of the culture and a new culture medium, the ratio of 1 :9 is limited, 
and when high diluting ratio is necessary, the same operation should successively be 
repeated. For example, 10 cc of culture is in the cultured fermenter 4 in FIG. 1. 
Further, a new culture medium is contained within an unused fermenter 5. In the case 
of mixing 1 cc of cultured culture and 9 cc of new culture medium, first, the clamp 
valve 2 at the site to divide the cultured fermenter 4 at 9:1 and the clamp valve 2 at 
the site to batch off 9 cc of culture medium from the unused fermenter 5 are closed. 
Simultaneously, the clamp valves 2 at two sections forming the cultured fermenter 4 
before subculturing are opened. 

These series of operations results in mixing 1 cc of cultured culture 1 and 9cc of new 
culture medium in a new fermenter 7. An example of this is shown in the lower 
diagram of FIG. 1 . The new fermenter 7 in the lower diagram is a fermenter 
containing 1 cc of cultured culture in the previous operation and the 9 cc in the unused 
fermenter 5 . 



Regarding the subculturing operation, even though a strict quantitativeness is 
not required, a certain level of quantitativeness is necessary. In the case of the present 
invention device, for example, when [the culture] is diluted to 1/100, it is reasonably 
impossible unless a very long tube is used. Then, successive diluting operation is 
conducted twice that realizes the dilution to 1/100. 

For the opening/closing mechanism for the clamp valves 2, a method where 
many clamp valves are arranged and they are sequentially opened/closed, and another 
method where two clamp valves 2 are regarded as one pair and four clamp valves 2 
are opened/closed by shifting the positions of the tube 1 and the clamp valves 2 can be 
considered. 

Further, in the case of culturing adhesion cells, a supporting material, such as 
micro-carrier, may be mixed into the culture medium. 

FIG. 2 shows a functional block diagram of automatic subculturing device 
where the present invention device is applied to a portion of opening/closing clamp 
valves 2 and the flexible tube 1 in FIG. 1 . This device is composed of a flexible tube, 
opening/closing clamp valves, an automatic opening/closing mechanism, a control 
mechanism and a stirring mechanism. As a technique of stirring, a method where a 
magnet rotor is enclosed in the flexible tube and the rotor is rotated using a stirrer 
from the outside of the flexible tube, or a method to strike the flexible tube from the 
outside is applicable, enabling unification of the contents in the fermenter and 
appropriate subculture. Further, in order to control the circumstances (temperature, 
humidity, gas ingredient) at the time of culturing, the device is used within an 
incubator. 

[Efficacy of the Invention] 

The present invention enables easy automation of subculturing of microscopic 
organisms or cells. 



4. Brief Description of Drawings 

FIG. 1 is an explanatory diagram of an example, and FIG. 2 is a functional 
block diagram of automatic subculturing device where the present invention is applied. 
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FIG. 2 



Control mechanism 
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